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(54) SCREW JOINT EXCELLENT IN SEIZURE RESISTANCE WITH NO LUBRICANT APPLIED 

(57)Abstract: 

PURPOSE: To provide the screw joint excellent in 
seizure resistance under a condition of no lubricant 
applied in which any liquid lubricant such as grease and 
the like is not used at all, and no galling is caused even if 
the joint is repeatedly fastened and loosened, and 
furthermore, service performance such as sealing 
properties and the like are satisfied. 

CONSTITUTION: In a pipe screw joint, a phosphoric acid 
system chemical conversion treatment coated layer 5 or 
a combination of a nitriding treated layer and the 
phosphoric acid system chemical conversion treatment 
coated layer is provided for the contact surface of a box 
or a pin, concurrently a resin coated layer 6 in which a 
molybdenum disulfide powder is dispersed so as to be 
mixed, is formed over the phosphoric acid system 
chemical conversion treatment coated layer 5, and the 
thickness of the resin coated layer is made thicker than 
that of the phosphoric acid system chemical conversion 
treatment coated layer 5. Or in addition to that each 

surface roughness of surfaces faced to each other is made thinner than the thickness of the 
resin coated layer 6, so that the screw joint is thereby provided, which is excellent in seizure 
resistance under a condition of no lubricant applied where grease and liquid lubricant are not 
used when a pin or a box is threadedly engaged. 
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(57) imm («je*) 

x.rffl*M-5gl*E©*HfflS€:^flg»«iSfflJ?^ <fc "9 




(2) 



«pB8*F 8-2 3 3 1 6 4 



. ltmm^) Jt*yt*yfti,^ft«Sfr£fc*e 

> fclt * y fc * v ft L^KftftkSB^ 6 ft** *v * * 6 
<bfi8«S««Ji±lc**U. ttE«IMMi(DSW1rttM 

*tti;:«ifc*y*i#o 

[M*JH 2 ] It* v h * y ft L AHSMtf^ 6 ft* fcf 

> t B* v t * v ft U^KSMiff ^ & ft £ * >v £ X £ 

>. *^^^«^(3^g^^tf^f*:^>tSiJftU<7)*)H 
}«TT(7)W«f4-*1*l3«*lfe*y«|^ 0 
[«B*3» 3 ] it* y £ * V ft 6 ft * tf 

> tfflS* v t * v ft L£JB««s3Jfr 6 ft £ * ^6 
1»*£*i£«(D*y«*i;:fci*T. #'^7ifclitf> 

/i&*Ute/l£ 1 —2 0Mm(DHfb«L3IJi*:«£ 5 — 3 

^y:7^>»**tt»i;:. 0. 2^ { (-fiSfb^'j^ 

<od**} / { (mm) (D^mm) ^9cDt«j^ 

lc»tt«« L^WIiB«UiJI«tt«tt»fb^tt31ttRil± 
1 0-4 5^m(;ffMU, «re«»ttKa>lK««: 
tt»»*ibJ*»«^ll<DBt»tt±i:Lfch:>. 

[»#JJI 4 ] Jt*yfc * v ft LftMSMtf «b ft * 

>ttt*vt*yft u*fls««w^e»ft**y ^x^e> 
«fiEd*is«<z>*v*8^i3feu\rx *v^^*fci*e> 

0)tN-r^i^-*O^^jSl3, J?£ 5-3 0/zmO»8 
*<bflc«LS»J««x fc£lW*ff<M -2 0>umCD^bia 
3I/I 5-3 OAcm(D«KKfbAKAaittlKJI«:Klt 

{ (XiSfb^ 'J7f>»*> OD^^fi} / { CD 

mtflitt&jmmmMzm** 1 o-4 5/imi:Mu N a* 

ifiWfli»ffi^JKJ¥SIS«K^fb^MS»MeoJ®llU± 
l/S«f*»)ffWft L©jR»>»Trc!)B«lWSttl3fl{tifc* 



[»#flt 5 ] tt3ftgt 1 - 4 Ett(OWBlzjaft»i«ijMft 
l3ffiti/^*v*tt^o 
[0001] 

ttl3«*ifc * S«*KB L ,Ii:*l/< MiMCtt 
fflr*)i#@*vffi^^^nfeii)ft^»is-r*^-Y 

«Oaguttffl-ess«a>*v«^icHr*ti(D-r:fe*o 

[0002] 

-v>yiz(i-»ic*v«*A<fflt\etiri^o 

y-*ufci*£fc. *»^®aufti>c:h^*^ti 
-s. — mui^a. 

-t*>yT:1 00. ^-v 3 0(D|$<fc*I<tolZ^U 

rtn*av«l#ft< chft <ttffltss;t^A p i 

«^-T/ci6l3(i, API BUL5A2 iZjfi^&tiTl* 

a»fi*"C*MlftLTt\fto ccx?©3>/t^>Kyy^ 

[0 0 0 3] *<DSU S/--/UtttJ:«9lRl±****Wi: 
UT^HW^«»»MW6:*r*!»**vai*x Tftto 

ft^ttCOv-^SP^^I-^^U^T-Ava-T > h 

Bg 59-4455 2^4>ffi N 5-4 1 8 7 6^ 

is?, y - ibttttv^Kiftita t nmi±\z ^x^±^a 
zizm-otco L^tft^e> cfco«*ifcS/-^ttft»a 

«l^®JE*f*4-Uftlt*i(4fte>ftt>fctox ttf*SCD^-C 

t«a :: FRrffift=f-y>* r A^»±u»<ftOx =r-y> 

y*l»Jhr*WKA < SA,lctT*)*i* «fcolCftoT&fco 

[0 0 0 4] co)J-y>y»±»SBkurx =i>/^ 
mcDmmvo \z^ *tsyu^ cz> w«^> v - ^gp 

MB 6 2-2 0 9 2 9 1 *^*x »«¥4-2 7 7 3 9 

^ s S/-;UH©tt««:iM«IUfcta) 
6-7 1 3^^>$R) ^JlIBttailCcfcO J-'J>ytt*fil 
_h^-t±^>^CD (^3-7 8 5 1 7*&«L 1$R?5 
- 1 1 7 8 7 0^i>$8. ^r^lBS 6 2 -2 5 8 2 8 3^ 
?Ss 19HHB6 0-2 6 6 9 5-*f&$Gk WMB5 8-3 1 
0 9 7-5f&$6. 1$MS5 8- 1 7 2 8 5*fi*. 4$MBS 
6 1 - 1 2 4 7 9 2^«. WHB6 1 -13 6 08 7 



(3) 



^¥8- 2 3 3 1 6 4 



[0 0 0 5] ^(-, ^?3-7 8 5 1 7ffiW:tt» 

«tt«ntt«ji«;^MAK»Mtfa)aiBia»fiiTic)is 

ti><DTt&i&&<D% s ffi^C&^lCO^T^S&'C 
[0 0 0 6] MIC. »M¥6- 1 0 1 5 m 4^&m\Zl*& 

«SP©B*ra £ 'h £ < -r z z £ n - JM4a>rnj±& m o £ 

oi>T(i£<^6*iTi>ftu 0 ^eicHSfi^Ji: LriE 
[00 0 7] 

(WWBB6 3-2 1 048 7^«, »SI¥6"1 1 0 

/\^> K^u^ici»t)2)B3ja^i;tetf>fco 1991^ 
\zmi£ d nfc a i p RP5C5ic^ ^ttf&ic&ij r 

ffiffi r £ tili±«E U £ MfljA £ - » r t * igffl W ft * s>* 

r i* u - 'j > ^tt A«»fis*< br * c t \z & o fc 0 
[0008] ±au.fc-53&P!ia*<K>H-r*^#x *«n# 

y 7 h5(3^ t r I > tz 3 > / 1 > K 9 V X ft £<D%iWffl 

mm*-wmmT2>ztte<^ mo&Lcomisb. m#>\z 



( 1 ) «l* v £ * v ft L&JRSttSPfr £ ft 3 tf > £: lit* 
v ^ * 5>-ft L*««*iaJ^ 6 ft £ * y <? X 6 ft 

«Bt%fb^a9ttnj|««twiBfb«L3ij|h«tK 

^^WffilcdttSdU&ttffil^Ai&ttWKSfbdcAl.S 
*BtS_tK:»/au KrfBWflittfitcoKV&ttttW^fbJSB 

[0 0 0 9] (2) it*vfc*S/fcL^ft«»fr6& 

§ e > t iits * v £ * v ft t & m mm sp ^ t> ft s * ^ ^ x 

[0 0 10] (3) at^vh^vftb^JUfttSP^^ft 
St:>^lK*v^*vft U*JB»«SP^6ft*/K^ 

fammfo&^itmz 1 ^2 o um<Dmitmmm£m^ 5 

- 3 OAtmO)»f»^bfi£*a31»«JI4|Slt«t#lC — 

Wb^y^f^twiCs 0. 2< { (ziatfb^u 
y^>m^) <D^m} / { (mm) cD^mm] s9<d 

m±izm$ 10-4 SulB^flgfeKcDK 
[0011] (4) *t*v£*vft L£JR»M»^&ft 

frzffititztizw&zvm^izn^T, 7$v5x£rziz 

tr><Z>urti^-*(DSftk^®(c:, If ^ 5 — 3 0/xmCD 

»K*<bdc«iaai»«x $>^>tNii^^ 1 -2 0 >um cos 

I8>\f2>£mz, zfiift^ 'J -Jt >®tt MUSIC. 0. 2 

^ { (zm^'j7f>i*) cd^^s) / { (Wflg) 

■«fbJ5fi«n«MJ|±(C*d 1 0-4 SMmlCff^L. 
ffiiEmBi»^<7)JKl?^iS^K*<b«ffi31«MSOJK©W 



( 5 ) ( 1 ) - ( 4 ) tmommizf&&mm*frmB. 

[0 0 1 2] 

*t «: fltAB r * * v su 3 as * ir^JB - ^Ji&aiaj 4 \z n u 

*ti¥ti<D*5?&3. ^S-^JSSMSP4l3iS 

z\ < ft*tt4rw^#ttJWKL < 

ft* tore* So oisottttttttrcM- 

f>^1t-f 0 1 7 8mm®&JRtt&jK&tt 

[0 0 13] H3l*Sli*ffi«L31t^-U>^*±iea> 

m*v±. m*v*. mm&t&m, ^>K7^ 
mt)ti^^y ^^"e^x.^ii^3is]@-ei]- u 

»*«««lffl(3 6 0 0MPaK*»*«ttg»©fcttMi 
"7. yu-^7"j7 h*ICtt«§KSaETt?*JK|S|±3!)«JB 
[00 14) ««*&l*ftBETrcD;li;MMg 

mm&mmRifGm. m&#;Rxf : ,&&mzj:^T±% < 

[0 0 1 5] JSl±<D31ft^6iJttfl-&tt(OtF«lcafco 



(4) MJIT8-2 3 3 1 6 4 

stri*tt«»>»tta)«»it« *fr o e> tr > - * > 
r*«e«A«*s^6-cfc4 0 H4ic**B^-eo)iaa»a>« 

[0 0 1 6] 

tf> KI»B^tt:R24min 
tVJ*^ Jtg:d)250mm 

: 0. 0 0 7mm 
8SI&&# Jtftt :230kg 
fifflF&iS : 5 m/m i n 
: 1 7 8 mm 

urn: 2 or 

[001 7] cc-e§5 e>KiM^#tt©*5*K* 

Wft £ fc I* * ft <ftD5H>»SiJ£ — tTJffl i n £ c i: ft < x 
* K cfc « ^®MM0)fI^ tt&tt * ^ -CCDJIlbSgll 

x~i£~f&&o\zmt>ti2>£ ^ -^fb^e u y^xDzmtf 

[0 0 1 8] 7jf»JT^ hW ^ h\ X/K^v. 

& / w > y - ic - Kfb^e u y 7 s * 
: M£t$vrzZi-T4 >7<bmm&m*m6iz^To r& 

fotx El6i4#fl^ii--ss<b z E , J ^>»**a»« 

Tf^Os CiI"CT*ft31^LTl4»|tt"7>^>^bJ5E« 

i^tltetiTufcfiyy*a)i 0«tt±a>it«fcW-Stt 
£MU -WWlCK*Urt^«*tafta»gElt8 0m 



(5) 



«M«*F8- 2 3 3 1 6 4 



{ (-afb^y^xv©*) o^^s} / { (am) © 

aT*4JUK*<bJ5E»ai*BI«±^»* 1 0-4 5/xm 
lC»fiE-ttL»S!&»3!l<fe*o — »flHE'J7y>»3fci:* 

JR#»6*iB<* fflfiRJt3V9*iax.4»«^l* N 

ttCSOTffSKftUo fe^T, BttBHtttBBft 

- ?8<b ^ 'J7f >3fr 3fc t « MWB/ W > y - OH* 
J±f40. 2-9(7)iBSIhr^)o 

[0 0 2 0] ^tl6<D»ai»«JI*T*to31**l«:«H 
*fbJ3tffl3ISM«±l3«£ 10-4 5//mM^t§t, 
<2T\ 1 0Mm*«(Z>«^l3l4v #$£BJj 

fa±$hmwmmT2>£tt>iz. &mmz^mr~&z> Q c 

L5s @frH?f»KScD©S14^*fbr§<«|n]^lS*D 

0)-C»*U<ftUo StoT, WBttB£a>JV3l4 1 0- 
4 5>umCDigH, *?£U<I4 1 5 — 4 0 >u m ©KB 1 3 Si 
MUfco 

[00 2 1 ] □-f<>^TMlli-?fi<b : E 

7:&3o "T&fcfe. H7tt«BT»»31Lfc«$©»B 
C - tt ft^E U 7 7 s ft d It /zftSMJIg 

T«WBkLTBBT>^>*fbJ«»3lx KfbJUS. 

>K777h, ^aatot^TWfiBfiiBftffo&o 
e*. B««stt(4*iBT>*>*fbfiE»ax m<m 

t= >(D$hm\Z 4E1$lZl£t>'D$tfT:Z>ZtX'tbZ>o Ztlit 



[0 0 2 2] U % 
fbJ*»Blco^r«B»*0»*ft«l#Lfc!:C5, * 
* 5-3 OAtm(D«»»<bfiR«l31»BJIft»|j-4Cfc*< 
HT?w:k/)«flo&o Tfc*>%. ttttftfbrtAStt 
mm<DB<* # 5 m m*B7afbOMB«tBBa>i9-1ftB 
tt#+#-Cfc<. B#B>f*M»lc«-r*+»**»14 

ft. BfMHI4URBA < j|fiKtta>BiffttBtfA<ft<. * 

a»«5F+»-eft4o WBMbA»nMMI#V»3 

*i*B«MIU<. KtWia<*©S6»tt^*fb-rSi:i: 
fcK. WK»««<7)SB«ttt*fbd-ii:Sa)T'ff*u<3& 
t^o fcr, **Wf3tei^Ttt. ttttxtbrtttBttBB 

*></?i*l4 5~ 3 0/zm<Dg5gk »^ U < 14 1 0-25/x 
[0 0 2 3] ^e>fc. **0JlCfcuri4s i&^IC/^CT 

WK^^bdcttsttRB. »(-*BT>^>*<bJ«»a« 
B»«»0)Hft«(D«»a*cDftRpa^Msw«ftaw 

3*lt>(Dfffflx J»*ft»Sfetol3l4T«lB<b*!lS*Off 
£14 1 MmW12 0 Atml^TOKffllwIBSdtiSo 3(7) 
T*B<bttBB0)»**«i //m*I^i:ii, gfbftL 

*ilC< <^U<^u 0 T%B<b«i31B<DflE*^ 
2 0>umft«^^ii^lCli. ±»Lfc»*3&«iafnr«fc 
h^l^. t?U5BfbB©BE«A<»^fc«)l3x ^CDJl^li 

ttnc«fc5B«B*a>tt»»b*tfc&rfe»»* u < * 
^ot v *&mz&i\T\tTi&mibmmm<Dm7*& 

1 — 2 0/xm(DiGffl. W^L<I45 — 1 5 m mCDmZ \Z 

[0 0 2 4] B8(4«K«iaa)Ki»fcatf*§*-e<z)gift 
^>jj>mtmmm(Dm£tmm&m<DW£izi*^ 40 

«L3*D«*tt±lc«B*M&»«*-liSCfc:Tfe*o - 

a>T»toatwi:^*-X/x-e<bi5Stt3ift«iLfc««t 
fb«ffla«»«ao)iaia^*Bic:a*iri^^^^ipjo 
fee «£ot. a^ffiMfti»^s^^&«<bdci&3iKff 

fcx «B*fbjaASftttr3hft<s *Bffl*©*ft-9- 

> h*irft»ltx ^(Dffl$S«S88R»dWT 

BB*<bJSWaBftBLfc*3W* Lt\ 0 



(6) 
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[0025] z<d£o\z, Ti&m&zmmmmi&mm 

iCit-c, tttt«<bx3ffl3l*Wj&*Mi ©MttOD^re 
BS^fbSriec. LlC^Zfcfc. JffiXt£±<Z)Fa1MT:&So 

WfbJSftS©*^ »3li*2snttaf*a«ttK&feu 
Ttilfieffl±BaH(D^i>Ci:A<?lB*ti/£:o 
[0 0 2 6] yjXjH»*«l\ftt^»*<Dtd— OO* 

9 API R P 5 C 5<DffiSftft 

Ml ^ ©WW IC t WHS #*t* * *i 3 fc». yj^tfflt^ 

[00 2 7] 9 l^ftqillZff ««Mttla>|IV 
^bdc«La»KJB(Z)«ffi:a)ll8«**rE|-Cfe5o *S8 

j: o ic * «iB%f bricffisttffis 5**1^ itmim 

m&Ltz®m&mm6<Dmm6c trzt. <$m <<$c 
mmttmmommec *tmmtaMvmmm*>*i*it 

(Dmmmtf&wm^mmomme^ i*»au&5-3o 

/am. W8lttKfiOjffifl[6c (4 1 0 — 4 5 AtmTffcSfr 

[0028] 7Mz. m^(o^mmm^(ommn 
±^it^m izmmwn * m>tt \z i»dh; £ o a < 



l*-36(B*»*S±lfTS&o 

»UT1t> K777 MCiOaiiBfcRmax =30MmC 
AS L /c tf > « *f&to$g<56 * m K) fi L fc*^(D*S* £ HI 1 

z totmitmrnzm <?z>ztiz£K> mmwrnzmm 
fcisi*. *<Dffimizii>/to> K^y^ftijAUx jh» 

[00 2 9] H1 1 1 ««BttM0)M*&M 

ttXfbj£A3iiftMB<on«&r/«Hr%anBa)»iBffi 

<S6(7)^2CD^e^T:^)oT. 11 1 (C^fcfcolC. «KX 

<brfc*aa»«« 5 th z t \ fcffif bfflaa t fttB^tb/ftULJi 
mm6c t&miz^ 6 m <6c a 

OBIIft^fiJEOjLto.tof^Rmax ^i*«)^> Z £ \Z2bZ> 0 T 
*t>t>s «»rsa»H©*W«*Rmax ^»»««« 

max 1*1— 2 5Atm<D8EHhrs 0 1 M m*jBT(*a* 

^b^-tt^o seoT. a»r«anaa>xafidRinax i* 

1 —2 5Atm(Dttffl^fflS LlN 0 *<Dft«. yim^Hl 1 
2»t/B1 3 

[0 0 3 0] H1 2l**»ffl^ffS«fl8«»*fc*ffiffl 
»K^>^>*fbfiK*|l31S:TJft«lSI^-»fb ; E , jy 

<D®m&mmt 1 oisia)««)««)»oaettnff«^u 
^^(dtt^^o a**r*aisao9iaffl*A««^Kira 

So 01 3(«aWTi>}IB)®*fl^-ecD^-^ • 

coHicto. aaASA^aMrsauaofidiin^icsb: 
**fcfj^6. awtta^rsMiiRiicftio ^t, » 



(7) 



1$B3¥8-2 3 3 16 4 



SttS Ott * «. ± l3Klt f 5 i&S 3&» & 3 o 

[0031] jgic, =ttft«u77 r >fti|-a>dlktt? 
t b tz®mtem * « ^ * c fc is y y x WHMit t x 

fctoK, 8181*1;: 2-* 'J * 'J £ 'J >-b- K, 1 - h 'J 
if 1 U> h 5 y -f M > (2-pol ymer 

iclinseed, 1— tri ethyl enetr 
iaminoimidazol i n e ) & £TCDIl>I:ft£p$iJ 

[0 0 3 2] 



3 i: L T >y 5 7. O&ttJtffif;: Mtt ? > H > JMbJSJ&S 

U T ~ «SHb^ 'J ^7=-' > h '"K 'J ^ 5 K-f 5 Kffifli, X^f+ 
Sf*;B;tS'J t L . «MHftfltG>fltJ* 4 £ x. "CIS \t fz o 
S6±E1SS«:S1 1 *C9*SH^ Si 1 ic^Td; 5 1:, 

CCD «fc 5 IC -7 'J T.IRSJfT'eiiSiilSCD^r 9 a&HltfP 

JW-Hk±izmi3iTZ i:|5lBWlC*l*trSSi!lffl©Hffl$ feStJ 

[0 0 3 3] 
[£1 3 



(8) 



8- 2 3 3 1 6 4 







ttllfttAI 
CM) 






* 


L 


£4b 2am 

mm-* 

&m&mmz 25am 


rank* i; 

28 a m 


7am 


2 OEJy± 


* 

"W 


2 


Sfb 2am 

&m&mmts 25a m 


5am 


2 0am 




it 

e 


3 


S(b 2 «m 

fcH^ytfyiMbia 


*iJ7; K-< = KWIB 
7am 


7am 


8 © 


4 


»Sk^#>3Mb6fe 


r«Ub* y 

20 a m 


7am 


2 OIS&± 


w 


5 


^a^JHW^ 7am 


25 a m 


7am 


2 0®£l± 


6 


&a&BtJ»3 7am 


15 a m 


3am 


2 0 @£l-t 


7 


Sffc 2am 
4*ttM&3IYbJ£ 
&9M*0tJ9$ 15am 


— §Mbe ij rf>/ 

28 a m 


7 am 


2 OBH± 


8 


tvK^^Ah 30am 


20 a m 


7 am 


73 


it 
& 


g 


t>Ky^Zh 20am 


* 'i 7 ; hV; KftfK 
26 am 


7 am 


1 2@ 


10 


«a«tti9t$ 7a 


r«Hb* 'J *T f >/ 
25 a m 


7 am 


2 0g|JBl± 


* 


11 




r«Hb*: 'J Vr y/ 
25 a m 


7am 


2 OS£l± 





[0 0 3 4] 
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